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(54) Image pick-up device and portable electronic device 



(57) An image pick-up device is described in which 
image information outputtedfrom an image pick-up part 
(4) is used to obtain the distance to an object to be pho- 
tographed so that a lens does not need to be driven to 
obtain this information. When a control part (1) decides 
that an image is darker than a prescribed first value 
based on a luminance signal in image information from 
a CCD camera (4), the control part stores the luminance 
signal in the image information inputted from the CCD 
camera 4 while the LED (9) does not emit light and then 
controls the LED (9) to emit light with a prescribed quan- 
tity of light. At this time, the control part (1) stores the 
luminance signal in the image information outputted 
from the CCD camera (4) to obtain the luminance differ- 



ence between the two luminance signals. When the ob- 
tained luminance difference is not larger than a pre- 
scribed second value, the control part (1) controls the 
LED (9) to emit light with a first quantity of light (for in- 
stance, a maximum quantity of light). When the obtained 
luminance difference is larger than the prescribed sec- 
ond value and not larger than a prescribed third value 
(the second value < the third value), the control part (1 ) 
controls the LED (9) to emit light with a second quantity 
of light (the first quantity of light > the second quantity 
of light). When the obtained luminance difference is larg- 
er than the prescribed third value, the control part (1) 
controls the LED (9) to emit light with a third quantity of 
light (the second quantity of light > the third quantity of 
light) to perform a still image photographing operation. 
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Description 

[0001 ] The present invention relates to an image pick- 
up device, and more particularly to an image pick-up de- 
vice capable of lighting an object to be photographed; 
the invention also relates to a portable electronic device 
such as a portable telephone using such image pick-up 
device. 

[0002] When information corresponding to a distance 
is obtained in a digital still camera, there is sometimes 
employed an automatic focusing system (referred to as 
a "sharpness detecting system", hereinafter) in which 
the contrast of an image is obtained from image infor- 
mation obtained by an image sensor for picking-up an 
image such as a CCD and a lens is driven to make the 
contrast maximum and in-focus. In this case, since the 
information corresponding to the distance to an object 
to be photographed is obtained by using the image sen- 
sor for pickirig-up an image, the structure can be simpli- 
fied. 

[0003] A structure using a range finding sensor sep- 
arately from the image sensor for picking-up an image 
to obtain distance information is disclosed in, for in- 
stance, JP-A-1 84381/2000 and JP-A-275033/2001 . 
[0004] Further, the distance information is used not 
only for the automatic focusing, but also for adjusting 
the amount of exposure upon stroboscopic photograph- 
ing. Briefly described, when the distance to an object to 
be photographed is long, the amount of exposure at the 
time of stroboscopic photographing is increased. When 
the distance to an object to be photographed is short, 
the amount of exposure at the time of stroboscopic pho- 
tographing is decreased. 

[0005] For instance, in a portable electronic device 
such as a portable telephone provided with an image 
pick-up device, since the distance to an object to be pho- 
tographed is not obtained, a control on the amount of 
exposure such thatthe quantity of stroboscopic light up- 
on emission of stroboscopic light is controlled has not 
been carried out. 

[0006] However, in the case of a sharpness detecting 
system, the focusing lens needs to be driven, so that a 
detection accuracy has been inconveniently deteriorat- 
ed due to a bad condition of a driving system. Further, 
since the lens is driven, it has taken much time to obtain 
the distance information. 

[0007] Further, when the range finding sensor is used 
separately from the image sensor for picking-up an im- 
age, the structure is disadvantageousiy complicated. 
Still further, portable electronic devices such as portable 
telephones having an image pick-up device do not de- 
tect information corresponding to the distance to an ob- 
ject to be photographed, so that it has been impossible 
to control the quantity of stroboscopic light. When the 
distance to an object to be photographed is short, the 
amount of exposure has been inconveniently exces- 
sively increased resulting in a whitish photograph (im- 
age). 



[0008] It is an object of the present invention to pro- 
vide an image-pick up device in which a lens does not 
need to be driven when information corresponding to a 
distance to an image to be photographed is obtained by 

5 using image information outputted from an image pick- 
up part. It is another object of the present invention to 
provide a portable electronic device having an image 
pick-up device capable of controlling the amount of ex- 
posure upon stroboscopic photographing. 

10 [0009] These objects are achieved by an image pick- 
up device as claimed in claims 1 and 2, respectively 
Preferred embodiments of the invention are subject- 
matter of the dependent claims. 

[001 0] In accordance with the invention as claimed in 

15 claim 1 , since the output corresponding to the distance 
to the object to be photographed is generated on the 
basis of the image information outputted from the image 
pick-up part when the light emitting part emits light and 
the image information outputted from the image pick-up 

20 part when the light emitting part does not emit light, the 
driving operation of the lens may be unnecessary when 
the information corresponding to the distance to the ob- 
ject to be photographed is obtained by using the image 
information outputted from the image pick-up part. 

25 [001 1 ] in accordance with the embodiment defined in 
claim 2, a lens not need to be driven when the informa- 
tion corresponding to the distance to an object to be pho 1 
tographed is obtained by using the image information 
outputted from the image pick-up part, the amount of 

30 exposure upon photographing the still image can be 
controlled without requiring a distance measuring time 
by driving the lens and the deterioration of control on the 
amount of exposure upon photographing the still image 
due to the imperfect drive of the lens can be prevented. 

35 [0012] According to the embodiment defined in claim 
3, the quantity of light of the light emitting part upon pho- 
tographing the still image can be controlled in accord- 
ance with information corresponding to a distance to an 
object to be photographed obtained on the basis of the 

40 difference between luminance detected from the image 
information outputted from the image pick-up part when 
the light emitting part emits the light and luminance de- 
tected from the image information outputted from the im- 
age pick-up part when the light emitting part does not 

45 emit the light in addition to the above-described effects. 
Consequently, the lens may not need to be driven when 
the information corresponding to the distance to an ob- 
ject to be photographed is obtained by using the image 
information outputted by the image pick-up part and the 

so deterioration of control of an amount of exposure upon 
photographing the still image due to the imperfect drive 
of the lens can be prevented. 

[0013] According to the embodiment defined in claim 
4 1v the quantity of light of the light emitting part can be 
55 controlled on the basis of the distance to an object to be 
photographed or the reflection factor of the object to be 
photographed in accordance with a feature that as the 
distance to an object to be photographed becomes 



2 



BNSDOCID: <EP 1318669A1_L> 



3 



EP 1 318 669 A1 



4 



shorter and the reflection factor of the object to be pho- 
tographed becomes higher, the luminance difference in- 
creases, in addition to the above-described effects. 
[0014] According to the embodiment defined in claim 
5 } the size of the light emitting part can be reduced and 5 
noise can be decreased in addition to the above-de- 
scribed effects. 

[0015] As claimed in claim 6, there can be provided a 
portable electronic device having the image pick-up de- 
vice in which a focusing operation may be unnecessary 
when the information corresponding to the distance to 
the object to be photographed is obtained by using the 
image information outputted from the image pick-up part 
and the amount of exposure can be controlled upon stro- 
boscope photographing. 

[0016] Now, a mode for carrying out the present in- 
vention will be described by referring to one embodi- 
ment shown in the drawings. In this embodiment, will be 
described an example in which a portable telephone as 
a potable electronic device is provided with an image 
pick-up device. 

Fig. 1 is a functional block diagram showing one em- 
bodiment of the present invention. 

Fig. 2 is a block diagram showing a CCD camera in 
Fig. 1. 

Fig. 3 is a front view showing an external appearance 
of the one embodiment of the present inven- 
tion. 

Fig. 4 is a flow chart for explaining an operation of 
Fig. 1. 

[0017] Fig. 1 shows an electric structure of the porta- 
ble telephone in a functional block diagram. In the draw- 
ing, a control part 1 serving as a light quantity control 
part comprises a microcomputer including a CPU or the 
like as a main component to which a radio-communica- 
tion part 2, a voice input and output part 3, a CCD cam- 
era 4 as an image pick-up part, a key pad 5, a color LCD 
6 as a display part, an external device connecting inter- 
face 7, a memory 8, a driving circuit 10 for driving an 
LED 9 as a light emitting part for lighting an object to be 
photographed, a light emitting mode setting part 11 for 
setting the light emitting mode of the LED 9, a release 
switch 12 for outputting a release signal for instructing 
a still image photographing operation to be started and 
an operating mode setting part 1 3 also serving as a pow- 
er switch are connected. An antenna 1 4 is connected to 
the radio-communication part 2. To the voice input and 
output part 3, a microphone 15 and a receiver 16 are 
connected. 

[0018] When a transmitting voice is inputted, the mi- 
crophone 1 5 converts the inputted transmitting voice in- 
to an electric signal from an acoustic signal to generate 
a voice transmitting signal and output the voice trans- 



mitting signal to the voice input and output part 3. When 
the voice transmitting signal is supplied to the voice in- 
put and output part 3 from the microphone 1 5, the voice 
input and output part 3 executes an amplifying process 
and an AID conversion process or the like to the voice 
transmitting signal to output the voice transmitting signal 
to the radio-communication part 2 through the control 
part 1 . When the voice transmitting signal is supplied to 
the radio-communication part 2 from the voice input and 
output part 3 through the control part 1 , the radio-com- 
munication part 2 performs a base band process and a 
wireless process or the like to the voice transmitting sig- 
nal and emits the transmitting radio wave of a commu- 
nication frequency band of a broad band (for instance, 
a communication frequency band allocated to a radio- 
communication using a Code Division Multiple Access 
connection (CDMA) system) from the antenna 14. 
[0019] When the antenna 14 catches the radio wave 
of the communication frequency band of the broad band 
as a receiving radio wave, the radio communication part 
2 performs a radio process and a base band process or 
the like to the caught radio wave to generate a voice 
receiving signal and outputs the voice receiving signal 
to the voice input and output part 3 through the control 
part 1 . When the voice receiving signal is suppliedto the 
voice input and output part 3 from the radio-communi- 
cation part 2 through the control part 1 , the voice input 
and output part 3 executes a D/A conversion process 
and an amplifying process or the like to the supplied 
voice receiving signal to output the voice receiving sig- 
nal to the receiver 1 6. The receiver 1 6 to which the voice 
receiving signal is supplied from the voice input and out- 
put part 3 converts the voice receiving signal into an 
acoustic signal from an electric signal to generate a re- 
ceiving voice and outputs the generated receiving voice. 
[0020] The CCD camera 4 picks-up the image of an 
object to be photographed to generate (what is called a 
photoelectric transfer) electric image information corre- 
sponding to the photographed image to output the elec- 
tric image information to the control part 1 . 
[0021 ] The key pad 5 is composed of various kinds of 
arranged keys such as a speaking start key, a redial key, 
speaking end key numeric character keys including [0] 
to [9], a * (asterisk) key, a # (sharp) key and F (function) 
keys, etc. When any key is operated, a key operating 
signal corresponding to the operation of the key is out- 
putted to the control part 1 . When the key operating sig- 
nal is supplied to the control part 1 from the key pad 5, 
the control part 1 decodes the key operating signal to 
perform a process corresponding to the decoded result. 
[0022] When a display signal is supplied to the LCD 
6 from the control part 1 , the LCD 6 displays display in- 
formation corresponding to the sent display signal. An 
external device 1 7 is a digital still camera or the like hav- 
ing a function for photographing image information like 
the CCD camera 4. The external device connecting in- 
terface 7 inputs the image information photographed by 
the external device 17 and outputs the inputted image 
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information to the control part 1 under the condition that 
the portable telephone 1 is connected to the external 
device 1 7. The display part is not limited to a color LCD 
and may be suitably changed to an organic EL display, 
etc. 

[0023] The memory 8 constituting control means in 
association with the control part 1 includes memory el- 
ements such as a flash memory, a ROM, a RAM, a 
VRAM (video RAM), etc. and stores executable pro- 
grams in the ROM. The control part 1 reads the execut- 
able programs and performs processes to execute var- 
ious types of operations as mentioned below. The flash 
memory in the memory 8 stores the image information 
inputted from the CCD camera 4 upon operation of the 
release switch 12 and the image information inputted 
from the external device connecting interface 7. The 
VRAM in the memory 8 stores the image information in- 
putted from the CCD camera 4 and displayed on the 
LCD 6 or the image information inputted from the exter- 
nal device connecting interface 7. The RAM in the mem- 
ory 8 is used for various kinds of processes. 
[0024] The LED 9 as the light emitting part is an LED 
for lighting an object to be photographed. In this embod- 
iment, a white LED for applying white light is employed. 
As the white LED, for instance, a high luminance white 
LED (model number: NSPW51 OBS) orthe like produced 
by Nichia Kagaku Kogyo Co., Ltd. is used. In Fig. 1 , al- 
though an example using the two LEDs 9 is shown, the 
number of LEDs may be suitably changed. For example, 
since the quantity of light required for lighting is different 
depending on the detecting characteristics of a CCD 
(image sensor) used for the CCD camera 4, a change 
can be made in such a way that when a large quantity 
of light is necessary for lighting, the number of LEDs 9 
is increased to increase the quantity of light, and when 
a large quantity of light for lighting is not necessary, a 
single LED is used. 

[0025] Now, the LED is complementarily described 
below. In recent years, LEDs which emit light with high 
luminance under the driving voltage of about several ten . 
volts have been devised to be manufactured and ad- 
vanced to be developed to a product which has been 
lighted by an electric bulb or the like and put to practical 
use. For example, the LED is used and put to practical 
use as a light emitting part of a pen type light or a lighting 
device attached to the head of a worker. In this connec- 
tion, the light emitting part is not limited to the white LED 
and may be properly changed. For example, an LED 
which emits the light of desired color, a light emitting part 
which emits the white light by combining the LEDs of 
red, green and blue together or a lamp such as an elec- 
tric bulb may be employed. When an LED is used, a 
compact form can be realized. Further, when the white 
LED is used as the light emitting part, the white light can 
be emitted by one LED, so that a more compact form 
can be obtained and the number of parts can be reduced 
compare to the case in which the red, green and blue 
LEDs are combined together to emit the white light. 



[0026] The driving circuit 1 0 drives the LED 9 on the 
basis of a light quantity control signal (output corre- 
sponding to the distance to an object to be photo- 
graphed) for instructing the quantity of emitted light of 

5 the LED 9 outputted from the control part 1 . Since the 
light quantity control signal outputted from the control 
part 1 may be information for designating the quantity 
of emitted light of the white LED 9. a control considering 
. a white balance is not necessary, which is different from 

10 a case in which the quantity of light of the light emitting 
part for emitting white light is controlled by using the red 
LED, the green LED and the blue LED. Therefore, the 
light quantity control signal can be simplified. 
[0027] The light emitting mode setting part 11 serves 

15 ^to set the light emitting mode of the LED 9. In this em- 
bodiment, an automatic light emitting mode for automat- 
ically controlling the quantity of emitted light of the LED 
9 depending on the luminance of an object to be photo- 
graphed and a light emitting inhibit mode for inhibiting 

20 the light emission of the LED 9 can be set. For instance, 
the automatic light emitting mode and the light emitting 
inhibit mode are switched every one operation. The con- 
trol part 1 controls the light emission of the LED 9 in 
accordance with the mode or the like set by the light 

25 emitting mode setting part 1 1 and displays the set mode 
on the LCD 6. 

[0028] The operating mode setting part 1 3 can selec- 
tively set a state (off mode) in which the power is turned 
off, a state (telephone mode) in which the transmitting 

30 and receiving operations of a telephone can be carried 
out, a state (view mode) in which image information 
stored in the memory 8 is displayed, a state (photo- 
graphing mode) in which a photographing operation by 
a camera can be carried out and a state (light mode) in 

35 which the light of the LED (light emitting part) 9 is con- 
tinuously emitted with a prescribed quantity of light 
(brightness). For instance, the modes including the off 
mode, the telephone mode : the view mode, the photo- 
graphing mode and the light mode are switched every 

*o one operation. The control part 1 controls various kinds 
of operation in accordance with the modes set by the 
operating mode setting part 13 and displays the set 
modes on the LCD 6. A telephone call can be received 
in all modes except the off mode. 

45 [0029] Fig. 2 is a block diagram showing the CCD 
camera 4 and the control part 1 and so on. In Fig. 2, a 
CCD 402 as an image pick-up element having a light 
receiving surface on which the optical image of an object 
to be photographed is formed by a photographing lens 

so 401 is a solid state image pick-up element which per- 
forms a photoelectric transfer for outputting an analog 
signal corresponding to the optical image and transfers 
an electric charge in the form of an array. In this embod- 
iment, the CCD 402 is used as what is called a solid 

55 state image sensor for converting two-dimensional op- 
tical information into an electric signal of time-series (se- 
rial row). 

[0030] The CCD 402 is complementarily described 
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below. The CCD 402 includes a photoelectric transfer 
part in which many photoelectric transfer elements are 
arranged in the form of an array and a charge storage 
part for storing the output charges of the photoelectric 
transfer elements and a charge reading part for reading 
the charges stored in the charge storage part in a pre- 
scribed system. Each of the photoelectric transfer ele- 
ments forms a pixel. The CCD 402 in the present em- 
bodiment is a color CCD. Generally, since the pixel in- 
formation itself of the CCD does not have color informa- 
tion; a color filter (a primary color filer using the three 
primary colors of light or a complementary color filter us- 
ing the three primary colors of color) is mounted on the 
front surface of the color CCD. 

[0031] A horizontal aind vertical driver 403 and a tim- 
ing generator (TG) 404 generate a driving signal neces- 
sary for reading the CCD 402. Specifically, while the 
CCD 402 sequentially designates each column, it gen- 
erates a driving signal for transferring (reading) the in- 
formation of the pixels for each row, that is, generates 
tnc horizontal and vertical driving signals respectively 
for serially reading out the pixel information. 
[0032) A sample hold circuit 405 serves to sample the 
tmc sencs signal (in this step, an analog signal) read 
f-om ihc CCD 402 with a frequency adapted to the res- 
olut on oi the CCD 402. After sampling, an automatic 
gam control (AGC) may be carried out. 
[0033] An analog/digital converter 406 converts the 
sampled signal into a digital signal. 
[0034] A color process circuit 407 generates a lumi- 
nance/coiDr dttterence multiplex signal (referred to as a 
"YUV signal" hereinafter) as the image information 
based on the output of the analog/digital converter 406. 
A signal formal of the YUV signal is composed of three 
blocks having a fixed length called "components" includ- 
ing respectively independently a luminance signal and 
two color difference signals and the ratio of length (bit 
number) of the respective components is called a com- 
ponent ratio 

[0035] A DMA controller 408 transfers data between 
the color Drocess circuit 407 and a DRAM 410 (to be 
exact a DRAM interface 409) without involving the con- 
trol part 1 and carries out a so-called direct memory 
transfer (DMA DIRECT MEMORY ACCESS). 
[0036] The DRAM interface 409 serves as a signal in- 
terface between the DRAM 410 and the DRAM control- 
ler 408 and as a signal interface between the DRAM 41 0 
and the control part 1 . 

[0037] Fig. 3 is a view showing the external appear- 
ance of the portable telephone according to the present 
embodiment. In Fig. 3, components having the same 
structure as those of Fig. 1 are designated by the same 
reference numerals. The photographing lens 401, the 
CCD 402 and the LEDs 9 are integrally formed and ca- 
pable of rotating about axes 500. Accordingly, a user 
himself can be photographed by using the CCD camera 
4. In such a manner, since the image pick-up device us- 
ing the LED as the light emitting part is integrally incor- 



porated in the portable telephone, noise can be re- 
duced, the form can be made more compact and the 
degree of freedom in design can be improved relative 
to those of the prior art using a xenon tube as a light 

5 emitting part. Further, since the white LED is used as 
the light emitting part, the structure can be simplified and 
the number of parts can be reduced as compared with 
that using, for instance, the red LED, the green LED and 
the blue LED are employed to emit white light. 

10 [0038] The operation will now be described. 

[0039] When the telephone mode is set in the operat- 
ing mode setting part 13, the control part 1 allows the 
functions of the portable telephone using the radio-com- 
munication part 2, the voice input and output part 3, the 

15 antenna 14, the microphone 15 and the receiver 16 or 
the like to be operated, and a user can use the portable 
telephone as an ordinary portable telephone. 
[0040] When the view mode is set in the operating 
mode setting part 13, the control part 1 supplies a dis- 

20 play signal corresponding to the image information 
stored in the memory 8 to the LCD 6 to display an image 
corresponding to the image information on the LCD 6. 
[0041] When the light mode is set by the operating 
mode setting part 13, the control part 1 drives the LED 

25 9 to emit light with a prescribed quantity of light (bright- 
ness). Accordingly, when the light mode is set, the port- 
able telephone can be used as a lighting device. Further, 
as described below, since the LED. (light emitting part) 
9 used for photographing is also used for lighting, the 

30 structure can be simplified. Since the LED is used as 
the light emitting part, a more compact structure can be 
realized. In the light mode, the quantity of light of the 
LED 9 may be adjusted by operating the key pad 5. 
[0042] When the photographing mode is set by the 

35 operating mode setting part, the control part 1 operates 
the CCD camera 4 to fetch image information corre- 
sponding to the image of an object to be photographed 
which is photographed, updated and outputted in real 
time by the CCD camera 4, send the image information 

40 to the LCD 6through the VRAM orthe like of the memory 
8 and display it on the LCD 6. The user determines a 
composition while viewing the LCD 6 in this state. At this 
time, the control part 1 recognizes the setting in the light 
emitting mode setting part 11 . 

45 [0043] When the automatic light emitting mode is set 
by the light emitting mode setting part 11 , an operation 
will be described by referring to Fig. 4. 
[0044] When the release switch 12 is operated while 
the automatic light emitting mode is set (step 4a) , if the 

50 control part 1 decides that an image displayed on the 
LCD 6 in accordance with a luminance signal included 
in image information inputted from the CCD camera 4 
upon operation of the release switch 12 is lighter than a 
prescribed value 1 (in this case, it' is assumed that the 

55 prescribed value 1 is stored in the memory 8)(step 4b) , 
the light of the LED 9 is not emitted to photograph a still 
image (step 4c). Specifically, immediately after the re- 
lease switch 12 is operated, a YUV signal stored in the 
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DRAM 410 is fixed and the fixed YUV signal is fetched 
through the DRAM interface 409 and the display of the 
LCD 6 is fixed to an image corresponding to the fixed 
YUV signal. The control part 1 applies, for instance, a 
JPEG encoding process to the fetched YUV signal and 5 
then stores the signal in the flash memory of the memory 
8. 

[0045] When the control part 1 decides that the image 
displayed on the LCD 6 in accordance with the lumi- 
nance signal is darkerthan the prescribed value 1 (step 
4b), the control part 1 decides that the periphery (sur- 
rounding) is dark and stroboscopic light is necessary, 
and stores, in the RAM of the memory 8, the luminance 
signal, that is, a luminance signal (referred to as a "lu- 
minance signal 1", hereinafter) included in image infor- 
mation inputted from the CCD camera 4 when the re- 
lease switch 1 2 is operated while the LED (light emitting 
part) 9 does not emit light (step 4d) and controls the LED 
9 to emit light with a prescribed quantity of light (step 4e). 
[0046] The control part 1 stores, in the RAM of the 20 
memory 8, a luminance signal (referred to as a "lumi- 
nance signal 2", hereinafter) included in image informa- 
tion corresponding to an image of an object to be pho- 
tographed which is photographed by the CCD camera 
4 when the LED 9 emits light with a prescribed quantity 25 
of light (step 4f). 

[0047] When the storage of the luminance signal 2 is 
completed, the control part 1 obtains the luminance dif- 
ference between the luminance signal 1 and the lumi- 
nance signal 2 (step 4g). 30 
[0048] The luminance difference obtained in the step 
4g will be complementarily described. A large luminance 
difference means that the quantity of light applied from 
the LED 9, reflected by an object to be photographed 
and received by the CCD camera 4 is larger than the 35 
quantity of light received by the CCD camera 4 when 
the LED 9 does not emit light. A small luminance differ- 
ence means that the difference between the quantity of 
light received by the CCD camera 4 when the LED 9 
does not emit light and the quantity of light applied from 40 
the LED 9, reflected by the object to be photographed 
and received by the CCD camera is small. As the dis- 
tance to the object to be photographed becomes longer, 
the reflected light received by the CCD camera 4 is re- 
duced. As the reflection factor of the object to be pho- 45 
tographed becomes lower, the reflected light received 
by the CCD camera 4 is reduced. A large or small lumi- 
nance difference is equivalent to information corre- 
sponding to the distance to the object to be photo- 
graphed or the reflection factor of the object to be pho- so 
tographed. That is, the shorterthe distance to the object 
to be photographed becomes, the larger the luminance 
difference becomes, and the higher the reflection factor 
of the object to be photographed becomes, the larger 
the luminance difference becomes. 55 
[0049] When the obtained luminance difference is not 
larger than a prescribed value 2 (step 4h), the control 
part 1 decides that the amount of light from the LED 9 



in the step 4e which is reflected by the object to be pho 1 
tographed is small and the reflection factor is low due to 
a remote object to be photographed, and outputs to the 
driving circuit 10 a light quantity control signal for con- 
trolling the LED. 9 to emit light with the quantity of light 
1 (for example, a maximum quantity of light) from the 
LED 9 (step 4i). This light quantity control signal serves 
as an output corresponding to the distance to the object 
to be photographed and an output corresponding to the 
reflection factor of the object to be photographed. 
[0050] When the obtained luminance difference is 
larger than the prescribed value 2 and not larger than a 
prescribed value 3 (in this case, the prescribed value 2 
< the prescribed value 3 < the prescribed value 1 , and 
these values are previously stored in the memory 8) 
(step 4j), the control part 1 decides that the distance to 
the object to be photographed is medium and the reflec- 
tion factor is about medium, and outputs to the driving 
circuit 1 0 a light quantity control signal for controlling the 
LED 9 to emit light with the quantity of light 2 (in this 
case the quantity of light 1 > the quantity of light 2) from 
the LED 9 (step 4k). 

[0051] When the obtained luminance difference is 
larger than the prescribed value 3(step 4j), the control 
part 1 decides that the distance to the object to be pho- 
tographed is short and the reflection factor is high and 
outputs to the driving circuit 10 a light quantity control 
signal for controlling the LED 9 to emit light with the 
quantity of light 3 (in this case the quantity of light 2 > 
the quantity of light 3) from the LED 9 (step 41 ). 
[0052] When the control part 1 performs the opera- 
tions of the steps 4i, 4k and 41 , the control part 1 carries 
out the above-described still image photographing op- 
eration (step 4c). Specifically, after the light emission of 
the LED 9 is started, the YUV signal stored in the DRAM 
41 0 is fixed, the fixed YUV signal is fetched through the 
DRAM interface 409 and the display of the LCD 6 is fixed 
to the image corresponding to the fixed YUV signal. The 
control part 1 applies, for instance, a JPEG encoding 
process to the fetched YUV signal, and then, stores the 
signal in the flash memory of the memory 8. 
[0053] When the control part 1 completes the still im- 
age photographing operation, the control part 1 turns off 
the LED 9 (step 4m) to return to the step 4a. 
[0054] As control means for the quantity of light, when 
a plurality of LEDs are provided, the number of LEDs 9 
to be turned on may be changed or the driving current 
supplied to the same LED may be changed depending 
on the quantity of light. These means may be combined. 
In the case of a construction in which the driving current 
supplied to the LED is changed to control the quantity 
of light from the LED, the quantity of light can be con- 
trolled in the common LED. In the case of a construction 
in which plural LEDs are provided and the number of the 
LEDs to be driven is changed to control the quantity of 
light from the LEDs, the control of the quantity of light 
corresponding to at least the number of LEDs can be 
carried out and the degree of the quantity of light can be 
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increased more than that of a single LED. 
[0055] In the above description, although when the 
LED 9 is allowed to emit light, the quantity of light is con- 
trolled in three steps, the number of steps is not limited 
to the three steps and may be smaller or larger than the 5 
three steps depending on the luminance difference. 
[0056] As described above, the quantity of light of the 
light emitting part upon photographing a still image can 
be controlled in accordance with information corre- 
sponding to the distance to an object to be photo- 
graphed or the reflection factor of the object to be pho- 
tographed obtained on the basis pf the image informa- 
tion outputted from the image pick-up part when the light 
emitting part emits light, and the image information out- 
putted from the image pick-up part when the light emit- 
ting part does not emit light. Further, the quantity of light 
of the light emitting part upon photographing a still image 
can be controlled in accordance with information corre- 
sponding to the luminance of the object to be photo- 
graphed or the reflection factor of the object to be pho- 
tographed obtained on the basis of the difference in lu- 
minance detected from the image information. Still fur- 
ther, as the distance to the object to be photographed 
becomes shorter and the reflection factor of the object 
to be photographed becomes higher, the luminance dif- 
ference becomes larger, and accordingly, if the quantity 
of light of the light emitting part upon photographing a 
still image is controlled on the basis of the luminance 
difference, the quantity of light of the light emitting part 
can be controlled in accordance with the distance to the 
object to be photographed or the reflection factor of the 
object to be photographed. In addition, since an output 
corresponding to the distance to the object to be photo- 
graphed is generated on the basis of the image infor- 
mation outputted from the image pick-up part when the 
light emitting part emits light and the image information 
outputted from the image pick-up part when the light 
emitting part does not emit light, the lens does not need 
to be driven when information corresponding to the dis- 
tance to the object to be photographed is obtained by 
using the image information outputted from the image 
pick-up part. 

[0057] Further, since the image information used in 
order to decide whether or not a stroboscopic light is 
necessary upon photographing a still image is also used 
when information corresponding to the distance to the 
object to be photographed or the reflection factor of the 
object to be photographed is obtained, the image infor- 
mation detected once can be used for a plurality of proc- 
esses. 

[0058] Further, since an LED is employed as the light 
emitting part for applying light for lighting the object to 
be photographed, the form of the light emitting part may 
be compact. Thus, the degree of freedom in design is 
improved. Still further, since the LED is easily controlled 
to be turned on differently from a xenon tube, the LED 
may be used in various ways besides as a stroboscopic 
light for photographing an image in a dark surrounding 



as usual; for instance the LED may be used to light the 
object to be photographed so that a user can recognize 
a composition when the scenery is dark, hence the 
maneuverability of the user is increased. Further, since 
a voltage such high as several hundred volts is not nec- 
essary as driving voltage differently from the xenon 
tube, noise resulting from the high voltage can be re- 
duced and a limitation in design due to the noise can be 
reduced compared to the prior art. 
[0059] Further, since the light emitting part serves as 
a light emitting part when object distance information or 
the reflection factor information of the object to be pho- 
tographed is obtained as well as what is called strobo- 
scopic light upon photographing a still image when the 
release switch is operated, the structure is simplified. 
[0060] When the photographing mode is set by the 
operating mode setting part, if the light emitting inhibit 
mode is set by the light emitting mode setting part 11 , 
the control part 1 controls the LED 9 not to emit light and 
performs the still image photographing operation as in 
the above-described step 4c. 

[0061] In the above description, although the struc- 
ture using the CCD as the image pick-up part is em- 
ployed, the present invention is not limited thereto, and 
any image sensor such as a CMOS sensor may be 
used. 

[0062] Further, in the above description, although an 
example in which the image pick-up device is formed 
integrally with the portable telephone as the portable 
electronic device is explained, the portable electronic 
device is not limited to the portable telephone. For ex- 
ample, what is called a note type personal computer or 
a portable information terminal or the like may be em- 
ployed. When the image pick-up device of the present 
invention is equipped integrally with the portable elec- 
tronic device for performing a radio-communication 
such as the portable telephone, a lens for range finding 
does not need to be driven or an exclusive range finder 
may not be required. 

[0063] In the above description, although the quantity 
of stroboscopic light is controlled in accordance with the 
luminance difference, since the luminance difference is 
information corresponding to the distance to an object 
to be photographed, for instance, driving means for driv- 
ing the photographing lens 401 in the direction of an op- 
tical axis may be provided and this driving means may 
be driven in accordance with the luminance difference 
outputted from the control part 1 so that the photograph- 
ing lens 401 and the CCD 402 may be controlled to fo- 
cus. 

[0064] According to the present invention, the quan- 
tity of light of the light emitting part upon photographing 
a still image can be controlled on the basis of the image 
information outputted from the image pick-up part when 
the light emitting part emits light and the image informa- 
tion outputted from the image pick-up part when the light 
emitting part does not emit light. 
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Claims ' 

1 . An image pick-up device comprising: 

an image pick-up part (4) for picking up the im- 5 
age of an object to be photographed to output 
image information; 

a light emitting part (9) for lighting the object to 
be photographed; and 

a control part (1) for generating an output cor- 10 
responding to a distance to the object to be pho- 
tographed on the basis of the image information 
outputted from the image pick-up part (4) when 
the light emitting part (9) emits light and the im- 
age information outputted from the image pick- *5 
up part (4) when the light emitting part (9) does 
not emit light. 

2. An image pick-up device according to claim 1, fur- 
ther comprising: 20 

a release switch (12) for instructing the image 
p ck-up part to photograph a still image; 

wherein said control part (1 ) is adapted to con- 25 
trot the quantity of light of the fight emitting part (9) 
upon photographing the still image on the basis of 
the image information outputted from the image 
pick-Lp part (4) when the light emitting part (9) emits 
light and the image information outputted from the 30 
image pick-up part (4) when the light emitting part 
(9) decs not emit light. 

3. An image pick-up device according to claim 2, 
wherein the control part (1) is adapted to control the 35 
quantity of light of the light emitting part (9) upon 
photographing the still image on the basis of the dif- 
ference between the luminance detected from the 
image information outputted from the image pick- 
up pan (4) when the light emitting part (9) emits the 40 
light and the luminance detected from the image in- 
formation outputted from the image pick-up part (4) 
when the light emitting part (9) does not emit the 
light 

45 

4. An image pick-up device according to claim 3, 
wherein the control part (1) is adapted to decrease 
the quantity of light of the light emitting part (9) upon 
photographing the still image as the difference in 
luminance increases. so 

5. An image pick-up device according to any one of 
claims 1 to 4, wherein the light emitting part (9) is 
an LED. 



55 



A portable electronic device equipped integrally 
with the image pick-up device according to any one 
of claims 1 to 5. 
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